J.. 



DOCUMENT RETRIEVAL REQUEST FORM ^ 



U.S. DEPARTMENT OF COMMERCE 
atent and Trademart Office 



Requester's Name: fty^fl (± jjj. 



Phone: gpg3 



Case Serial Number: 



Art Unit/Org.: 



Fax: 



Building: flG^ty&HO 



Room Number: 



Class/Sub-Class: 



Date of Request: 



Date Needed By: 



Paste or add text of citation or bibliography: I Paste Citationl Only one request per form. Original copy only. Q 



Author/Editor: 



Journal/Book Title: 



Article Title 



Volume Number 



Report Number 



Pages: 



Issue Number: 



Series Number 



Year of Publication: 



Publisher 



Remarks: 




Library 
Action 


PTO 


LC 


NAL 


NIH 


NLM 


NIST 


Otl 


her 


1st 


2nd 


1st 


2nd 


1st 


2nd 


1st 


2nd 


1st 


2nd 


1st 


2nd 


1st 


2nd 


Local Attempts 






























Date 






























Initials 


0 




























Results 






























Examiner Called 






























Page Count 






























Money Spent 


































































Source 


Date 


Remarks/Comments 


Ordered 
From: 






1st and 2nd denotes 
time taken to a library 

0/N- Under NLM 
means Overnight 










Comments: 





PTO-XXXXC2-96) 



USCOM-DC 



29/3, K/22 (Item 3 from file: 141) 

DIALOG (R) File 141: Readers Guide 

(c) 2004 The HW Wilson Co. All rts. reserv. 

01532816 H.W. WILSON RECORD NUMBER: BRGA89032816 

NASA, McDonnell Douglas test helmet-mounted landing system. 

Phillips, Edward H. 

Aviation Week & Space Technology (Aviat Week Space Technol) v. 130 (June 19 
•89) p. 126-7 

...ABSTRACT: a field of view ahead of the aircraft. Information from the 
cameras is processed and displayed on binocular optics installed in an 
Integrated Helmet and Display Sighting System ( IHADSS ) developed 
by Honeywell. The system could have applications for current military 
aircraft in which crew eye protection during combat is... 
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NASA and McDonnell Douglas are , 
testing a helmet-mounted, visual ar> : l 
proach and landing system that could| 
have applications for future aircraft with-^ 
out cockpit windows. , \ ; 4 

Lee H: v Person, engineering flight tcst'A 
pilot at ,Langley Research Center here,| 
said the Experiments are intended to "as- 
sess the. feasibility of performing safe and 
accurate : manual approaches and land-| 
ings" using a video camenvand helmet-; 
mounted display. .5; ; / 

The system could have applications for 
current military aircraft, in " which crew 
eye protection during combat is impor- 
tant. It also could apply to commercial 
aircraft with window area restrictions and 
night vision requirements. NASA said the 
system also could be used on future hyr 
personic -flight vehicles that : may not in- 
corporate conventional cockpit windows. 

OFF-THE-SHELF COMPONENTS 

NASA and McDonnell Douglas are par- 
ticipating in the joint flight test program. * 
Flight tests are being! conducted using 
NASA's Boeing 737 Transport Systems 
Research Vehicle - aircraft -at- Wallops 
Flight Facility, Vs^^'&0^ i 

Mark S. Rolwes, principal investigator 
for McDonnell Douglas; said the system 
consists of off-the-shelf items that would 
be adequate to demonstrate the feasibility 
of a "purely electronic visual system." 

To provide the pilot with a field of view 
ahead of the aircraft, two monochrome 
video cameras are mounted under the 
weather radar unit in the aircraft's nose. 
The cameras, which are fixed, are mount- 
ed behind an optical plexiglass window in 
the radome. 

Information from the cameras is pro- 
cessed and displayed onto binocular op- 
tics installed in an Integrated Helmet and 
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Display Sighting System (IHADSS) de- 
veloped by Honeywell. 

Each camera provides a 30-deg. verti- 
cal and 40-deg. horizontal field of view. 
But each has been skewed about 20 deg. 
to provide the pilot an 80-deg. horizontal 
field of regard. The cameras are depressed 
10 deg. to facilitate the pilot's view during 
an approach to landing at a nominal, 3- 
deg. glidepath angle. 

The cameras used for the tests have 
only, 525 lines of resolution. High-resolu- 
tion cameras capable of more than 1,000 
lines would be used if a prototype system 
is developed. 



Resolution ^ is limited in the system's 
current configuration by the space stabili- 
zation unit - which processes video and 
graphics data and relays the digitized pic- 
ture to the helmet display. Rolwes said 
the resolution could be increased if more 
sophisticated equipment were used. 

The use of a fixed sensor suite for the 
field of view offers advantages, according 
to Rolwes. He said the system has high 
reliability because there are no moving 
parts. The use of multiple sensors pro- 
vides redundancy* and increases the reso- 
lution of the field of regard. 
A Polhemus magnetic tracking device 
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on tto hetamt's bfnodrilar eptidk IHe tirmft bi on final approach to 
22 at WaDops FIIbM Fatffity. Rare coo Is at center, bottom, of 



altituifs of 173 ft About 1/2 mi. from I tna 
move up toward the velocity vector aymbol. 
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the flare coo begins to 
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NASA said the system could 
be used on hypersonic flight 
vehicles that may not 
incorporate conventional 
cockpit windows 
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9ASA test p2et Lee Person Is shown wearing toe beta* contemn* tsteccaiar rawing optics^ 
which display toe image ffren TV cameras. Symfuilogip is superimposed ever the display. The 
helmet has an integral Polhemas head-traekteg emit for sensing where the pilot is looking. 



is used to measure the pilot's head move- 
ments. When the pilot's head moves, hel- 
met electronics sense where in the field of 
regard the pilot wants to see. A 30-deg. 
by 40-deg. instantaneous field of view 
then is selected, processed and displayed 
on the eyepieces. 

The helmet weighs 4.5 It During ap- 
proach and landing, a dark visor is posi- 
tioned over the binocular optics to isolate 
the pilot's view. With the visor up, the 
instrument panel can be seen clearly. 

The large field of view allows the hel- 
met display unit to have a 1 : 1 magnifica- 
tion of objects — they appear the same size 



on the display, as they do to the camera: 
There is a 17rmillisecond video delay be- 
tween the time a camera sees an object 
and the pilot sees it on the display optics. 
Rolwes said the delay is imperceptible 
and does not affect pilot performance. 

The symbology displayed on the binoc- 
ular optics is "tailored for use in a trans- 
port-class vehicle," according to a 
McDonnell Douglas official. The graphics 
are similar to the symbology used on 
most head-up displays, but have been re- 
duced and simplified to only essential in- 
formation. 

The display is designed for visual ap- 



Ip^t^d;. the ability to rempv^^^'^i^ff^; 
^I^I^D^ogy ^froni the display^li^^ilot^^ 7 - 1 
said !the flare cue symbol was oot : needed 

A safety pilot, in the left scat. flies ihe''-j#v- 
aircraft and establishes it on a 3-5-mi fi- ; 
nal approach! The pilot wearing the { 
IHADSS then lakes control of the aircraft' ' 
for landing. Person said he was able t<*» Up- 
land the aircraft within the target area 
after four or five approaches. Rolues said-? ■;- 
all of the pilots landed within 500 ft. of ; 
the target after making several practice j 
approaches. j 
NASA officials, including representa- ! 
lives from the National Aero-Space Plane ! 
project office and McDonnell Douglas, j 
plan to evaluate data collected during (he • 
flight test program. Rolwes said a second j 
phase of testing, involving more sophist i- : 
cated equipment and techniques, could be [ 
approved in the near future. ! . 
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Over the runway threshold the Rare r"C rises toward the velocity vector 
symbol, which remains over the touchdown zone. Calibrated airspeed is 
128 fct. Attitude is 51 ft. Above the touchdown zone, the flare cue is 



superimposed over the velocity vector symbol, as the pHot begins fiare 
maneuver to land. Altitude is 15 ft. Pilots who flew the system said the 
flare cue was not necessary. 



